People often show a tendency toward cooperation, even though it often is a costly decision. Why this occurs is a question that has long been a topic of fascination for researchers from many different fields. Societies often do better when their citizens cooperate with each other, and so an answer to this question not only helps us to understand ourselves, but also creates opportunities for improving our society. In this article, we discuss behavioral and brain imaging research that suggests there may be several different motivations as to why we tend to cooperate instead of behaving selfishly. A tiny hint: wanting to feel good, avoid punishment, and live up to others' expectations have a lot to do with it!
People often show a tendency toward cooperation, even though it often is a costly decision. Why this occurs is a question that has long been a topic of fascination for researchers from many different fields. Societies often do better when their citizens cooperate with each other, and so an answer to this question not only helps us to understand ourselves, but also creates opportunities for improving our society. In this article, we discuss behavioral and brain imaging research that suggests there may be several different motivations as to why we tend to cooperate instead of behaving selfishly. A tiny hint: wanting to feel good, avoid punishment, and live up to others' expectations have a lot to do with it!
TO BE OR NOT TO BE PROSOCIAL: THAT IS THE QUESTION!
Imagine you must do a team assignment in class and everyone's grade depends on the quality of the team's work. Of course, everyone expects the rest of the team to do their fair share, so that you all receive a good grade. However, what if you decide to do nothing and let the others do all the work? You will probably still get a good grade, assuming the others do not make the same decision, and this way you get to do something more fun with your time instead of working! Fortunately, most of us do not behave like this. People generally are pretty cooperative, or as scientists often call it, prosocial. However, an interesting question for scientists is: Why are we not more selfish, especially when we can get away with it? Why do we often help others and invest energy in tasks, when instead we could do nothing and let others do all the work? Finding an answer to this question is important, because the success of our society depends a great deal on citizens' decisions to be prosocial instead of selfish. For instance, think about separating trash into different bins: it is important that we do this in order to make recycling possible, but the sorting does take some effort for us. Also, buying a train ticket instead of sneaking on the train for free is another example of prosociality. When everyone buys a ticket, society ends up with more money, which can then be used to keep the trains safe and affordable for everyone.
A better understanding of why people behave prosocially is not only of interest to scientists who study people's behavior, but is also important to law makers who can then try to increase prosocial behavior. In this article, we will tell you about some important things we have come to understand about prosociality and selfishness. We will discuss the results of experiments in which we simply observe the behavior of others, as well other experiments in which scientists use brain imaging, allowing us to see what happens inside the brain when people decide to be cooperative (or not).
To measure how people make these important trade-offs between selfish and prosocial behaviors, researchers have designed experimental "games" that can be used in the lab. The advantage of this approach, in contrast to studying behavior outside of the lab-in "real-life"-is that, in the lab, researchers can control the information that people receive when making a decision and closely examine what people do in these situations.
A standard game that is used to study prosocial behavior is called the Public Goods Game [1] (see Figure 1) . In this game, four players are given an equal amount of money, for instance $10 each. Each player then decides how much of this $10 they want to contribute to a "public pot," knowing that they keep for themselves what they do not contribute. Once everybody contributes their amount, the total amount of money in the public pot is multiplied by an amount, for instance by 1.5, and is then equally divided between all players. Multiplying the amount of money in the pot with a number larger than 1 increases the value of the money in the public pot, which makes investment in the public pot attractive. For instance, if all four players put $10 into the pot, then the pot amount will be $60 after the multiplying step (four players give $10 each, multiplied 
BRAIN IMAGING
Scientists measure brain activity by using brain imaging scanners (called MRI machines). These scanners allow people to lie down in them and at the same time watch a computer screen. This way scientists can measure brain activity while people make real decisions, such as in the Public Goods Game. by 1.5 = $60). This means that each player will receive $15 at the end of the round ($60/4). If this happens, everyone has $5 more at the end of the game than at the beginning. The magic of cooperation! However, and this is the "trick" of this game, a clever player can make even more money by not contributing anything and hoping others will. For instance, if a player contributes nothing in the above example, they keep their original $10 for themselves and also receive an additional $11.25 from the group pot (three players give $10 each, multiplied by 1.5 = $45, divided by four players). By behaving selfishly, this player ends up with $21.25, which is of course $10 more than all the others get. But what happens if everyone decides to use this selfish strategy? Then nobody gets anything! So cooperation can be profitable, but if some people try to take advantage of others, it can lead to worse outcomes.
THE BRAIN'S REWARD SYSTEM IS MORE ACTIVE WHEN PEOPLE COOPERATE
The Public Goods Game has been used in many experiments, and researchers find that people typically cooperate! That is, they give at least some of their money to the public pot, rather than keeping all the money for themselves [1] . Neuroscientists (scientists who study the brain) have found that there is a brain area that is particularly active when people behave prosocially [2] . This area is called the ventral striatum, and is located in deep within the brain (see Figure 2) . Before discussing what this finding means, is it important to explain that we should be very careful when interpreting brain activity. Brain areas are usually involved in many mental processes, and not just one. So, brain activity can be interpreted reliably only when many different studies show the same result, and we are still not sure about exactly what different parts of the brain do. 
FIGURE 1
In the Public Goods Game, all players start with a certain amount to play with, say $10. Next, all players get to decide what portion of their $10 they would like to contribute to the public pot (they can choose $0!), and they keep the remainder for themselves. After everyone has made their contribution choice, the contents of the pot are magically multiplied by a number always larger than 1, for instance 1.5. This multiplying action drastically increases the amount of money in the public pot! Now we have a MEGA pot. The content of this MEGA pot is then shared equally by all players, regardless of whether they made a contribution or not. The share a player gets from this MEGA pot is then added to whatever the player had kept from his or her initial $10. This way, by contributing to the public pot, everyone can end up with more than they started with.
We know that the ventral striatum is part of the brain's reward system. This means that this area is active when we expect or receive rewards, such as a tasty snack or money, or when we see something that makes us feel good, such as beautiful art or a pretty face [3] . Researchers believe that the ventral striatum is an evolutionarily old area of the brain, one that was already present in our ancestors thousands of years ago.
The finding that the brain's reward system is active when people make prosocial decisions may suggest that being prosocial and cooperative with others is something we do because it makes us feel good. Acting prosocially therefore might be rewarding by itself, independent of what happens as a result of our prosocial acts. Perhaps we simply like being nice to others!
PROSOCIAL OR JUST PRETENDING?
But can it really be that simple? Could the reason we do not behave selfishly simply be that being prosocial makes us feel good? Well, the truth is a bit more complicated, and there are other explanations of why people sometimes behave prosocially. Let us go back to the Public Goods Game. Typically, when people play several rounds of the Public Goods Game, they contribute less money to the public pot in the last rounds of the game [1] . This is called the "end-of-game" strategy (see Figure 3A) . One reason why people behave more selfishly only in the last rounds is that they may play the game strategically. For instance, people might choose to contribute a lot in the early rounds of 
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The term Lateral is used to explain from which side we look at the human body. Lateral means "from the outer side."
MEDIAL
Like Lateral, the term Medial is used to explain how we look at the human body. Medial is opposite from lateral, and means "near the middle." the game to show the other players that they are trustworthy. Then, in the last rounds, when the others trust them, people can take advantage of this trusting behavior of others and then invest less themselves. This allows them to make more cash. Alternatively, people might stop contributing toward the last round because they think that others might use this strategy of behaving more selfishly toward the end. By thinking about the possible motivations of others, they prevent being taken advantage of.
Strategizing and planning ahead can play a role in decision-making, and this is supported by results of brain imaging studies-here, we can use powerful magnetic fields to detect areas of activity in the brain while people are making choices in the games. These studies have found that brain areas involved in strategizing are active when people play games such as the Public Goods Game [4] . Two of these brain areas are called the dorsomedial prefrontal cortex and temporoparietal junction (see Figure 2) . Interestingly, these brain areas appeared to be more active when people played with other human beings rather than with computers. We probably are better able to put ourselves in the shoes of other people, whose reasoning is more similar to that of ours, than to try to predict the choices of a computer.
WE COOPERATE TO MEET THE EXPECTATIONS OF OTHERS
In addition to feeling good and strategizing, there is a third motivation that can lead to prosocial behavior: we usually like to meet the expectations of others. In many societies, including Western ones like the United States and Europe, being prosocial is the norm. This means that others expect us to be nice and cooperative, and that we are aware of these expectations. For instance, we know that we are expected to pay for our train ticket, that we are not supposed to litter, and we know we should turn off our phones in the cinema.
Knowing that others expect us to behave in a certain way influences our behavior. This can be seen in a slightly different version of the Public Goods 
FIGURE 3
Some different strategies shown by players in the Public Goods Game. A. When a player contributes most of their money in the beginning of the Public Goods Game, but then gets more selfish toward the last rounds, we call this using the "end-of-game" strategy. If a player uses this strategy, he or she probably tries to win the trust of the other players so they keep contributing to the pot. However, when the strategic player stops contributing and the others still do, this player is best off and makes the most profit. B. When a player contributes absolutely nothing to the public pot, we call this player a "free-rider," meaning that they are only in for the "gain" without any of the "pain." C. When there is the possibility of being punished for not cooperating, we see that players tend to become more prosocial. They probably want to avoid getting punished. When there is no possibility of punishment, however, players usually decrease their contributions.
Game: a version in which players can actually punish their fellow players. Punishment is "costly," that is-it costs some money to punish another. However, if a player decides to spend some money to punish someone else, it hurts the other a lot more (usually, every coin spent to punish decreases the income of the other by three or four coins). So, let us imagine you are playing this version of the Public Goods Game. You have invested all your money in the public pot in the first round, and at the end of the round, you are told that most other players were cooperative like you and invested money in the public pot. However, there was one person who did not contribute anything, a so-called free-rider (see Figure 3B ). How do you feel about that? Would you want to punish this person?
Studies have shown that most players want to punish the non-contributor in such a situation [5] , even when this punishment will hurt themselves a little. Interestingly, people behave less selfishly overall in Public Good Games in which punishment is possible, which happens even when punishment never actually occurs. This shows that people clearly know that they can be punished when they behave selfishly, and as a result they do not even try to free-ride (see Figure 3C )! They know that others expect them to be prosocial: cooperation is the social norm.
In recent years, neuroscientists have shown an increasing interest in how expectations, such as social norms, are processed in the brain. They found that the insula, a brain region involved in the experience of negative emotions like disgust or anger, is especially active when behaving in line with social norms and being cooperative (see Figure 2 ) [6] . But, wait? Why would a brain area that is involved in feeling bad play a role in being nice toward others? Well, it could be that this brain area, the insula, encodes the guilt that people expect they will feel if they behave selfishly. So, perhaps it is the case that, in order to avoid this guilt, people choose to behave cooperatively. That is, people might behave prosocially not only because it can make them feel good, or because it is strategic, but also because it prevents them from feeling bad later.
WHAT HAVE WE LEARNT?
To wrap up, in this article we have told you about research showing that people generally tend to cooperate, even when they might gain more from not cooperating. Neuroscience research into these questions is just beginning, but so far suggests that there are at least three motivations behind this prosocial behavior: cooperating because our brain makes us feel good when we do (reward), cooperating because we consider what others may do and plan accordingly (strategy), and cooperating because we want to avoid feeling guilty about not cooperating later on (social norms).
Why are these theories useful to have? Well, knowing what drives people to cooperate and in which situations they cooperate is very informative.
SOCIAL NORM
A norm is a rule that most people in your country or culture are aware of and that people typically follow. A social norm is a norm that tells us something about how we should behave when interacting with other people, such as being polite, friendly, helpful, and cooperative toward others.
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